Objective. The aim of the study was to investigate the associations among the nine types of body constitution in traditional Chinese medicine (TCM) with the outcomes of overweight, obesity, and underweight. Method. Participants aged 30 to 90 years were recruited from communities in Shanghai and assessed using a self-administered questionnaire pertaining to their demographics, lifestyles, and self-reported medical history. The data of 3748 participants with complete information was available for the analysis. Multinomial logistic regression (MLR) analysis was performed to determine the associations among the TCM constitution variables and the health outcomes. Results. The standards of classification and determination of the constitution in TCM were used to gauge the patients' constitution type. MLR revealed independent and significant associations among the Qi Deficient and Yang Deficient groups with the outcomes of overweight, obesity, and underweight ( < 0.10 for all). MLR revealed independent and significant associations among the Qi Deficient and Yang Deficient groups with the outcomes of overweight, obesity, and underweight ( < 0.05 for all). Conclusion. Our study revealed significant negative correlations between the Qi Deficient and Yang Deficient groups with the outcomes of overweight, obesity, and underweight. On the other hand, positive correlations were found between Phlegm Dampness and the outcomes of overweight and obesity.
Introduction
Recently, the systematic constitutional theory of traditional Chinese medicine (TCM) was proposed, and improvements have been made to it gradually. In TCM, the body constitution is an individual character compatible with nature and the social environment; formed in the process of human growth and development, one's body constitution indicates one's susceptibility to diseases, metabolism, and response to stimuli. Under TCM, there are nine constitutions: Neutral, Qi Deficient, Yang Deficient, Yin Deficient, Phlegm Dampness, Blood Stasis, Qi Stagnation, and Special [1] . The standards pertaining to the classification and determination of the constitution in TCM were issued by the China Association for Traditional Chinese Medicine. Based on the symptoms presented, it is possible to evaluate one's constitution using the standard questionnaire [2] .
The body mass index (BMI), which is derived from the mass and height of an individual, is an attempt to quantify the amount of tissue mass in an individual and accordingly categorize that person as being underweight, overweight, obese, or of normal weight. Obesity is a leading preventable cause of death worldwide [3] and is associated with various health issues, particularly cardiovascular diseases, type 2 diabetes mellitus (DM), certain types of cancer, and asthma [3, 4] . The implications of the overweight health outcome are more controversial. Overweight can reduce life expectancy and increase the risk of oligospermia and azoospermia in men [5, 6] . However, overweight was not associated with excess mortality [7] . Underweight is considered unhealthy and is an established risk factor for osteoporosis, even among young people [8] .
Constitutional consideration not only determines the patient's susceptibility to certain pathogens and diseases but 2 Evidence-Based Complementary and Alternative Medicine is also closely related to the development, treatment, and prognosis of diseases [9] . When an individual's constitution is evaluated, the congenital hereditary factor, physiological functions, psychological conditions, and social factor are usually taken into account, suggesting that the constitution has a close relationship with chronic diseases. Several studies have suggested that the constitution under TCM relates closely to chronic diseases, such as obesity, type 2 DM, hypertension (HTN), and metabolism syndrome (MetS) [10] [11] [12] [13] . However, few studies have systemically explored the relationship among the nine constitutions and overweight, obesity, and underweight. Based on previous studies, we assume that the constitutions may be associated with BMI. This study was aimed at investigating the relationship of body constitutions of TCM with overweight, obesity, and underweight in this sample.
Methods
As was mentioned earlier [14] , we conducted a work to investigate the associations among chronic diseases and the nine body constitutions under TCM in a Chinese sample. We recruited more than 4,000 participants (30-90 years) from communities in Shanghai between 2011 and 2014. Participants with severe renal and hepatic function abnormalities and pregnant women were excluded. We obtained written consent from all participants before this study, which was approved by Ethical Committee of the Huashan Hospital and performed according to ethical standards in the Declaration of Helsinki. After excluding the incomplete responses, 3748 subjects with available data were used for the analysis.
All participants were completely evaluated for baseline characteristics. Similar to our previous studies [14] [15] [16] , the baseline data consisted of demographical information, lifestyle, and medical history. Hypertension (HTN), BMI, and DM were defined as in earlier studies [14] [15] [16] 
Results
The baseline characteristics of the 3748 participants are listed ( )), respectively. The univariate analysis revealed a negative correlation between the Qi Deficient and Yang Deficient groups and BMI, overweight, obesity, and underweight, whereas it indicated a positive correlation between Phlegm Dampness and these outcomes.
Multiple Variable Analysis for BMI, Overweight
, Obesity, and Underweight. The MLR detected significant associations of the Qi Deficient, Yang Deficient, and Phlegm Dampness constitutions with the BMI outcomes, after controlling for potential confounding factors ( < 0.001 for three, Table 3 ). Moreover, the MLR with a shared reference of the normal weight BMI group reported that outcomes of overweight, obesity, and underweight were significant and independently associated with the Qi Deficient and Yang Deficient groups ( < 0.10 for all, Table 4), respectively. the results indicated that Phlegm Dampness was associated with the outcomes of overweight and obesity ( < 0.01 for two) but was not associated with underweight ( = 0.948). No significant association was found in the other constitution groups (data not shown). 
Discussion
The associations of the TCM constitutions with the overweight, obesity, and underweight BMI outcomes were analyzed for a sample of individuals from the Chinese population. Several studies on the body constitution in TCM have been conducted in recent years, and most of the study participants were from the central or western region of China [18] [19] [20] . Obesity has become a major global health challenge due to its increasing prevalence and associated health risks [21, 22] . Our data showed that 10.13% of adults suffered from obesity, similar to the figure reported for our sample. Much of the research has demonstrated that unhealthy lifestyles in terms of habits such as alcohol consumption lead to overweight and obesity, which in turn are closely related to many chronic diseases [23] [24] [25] . We used a standard questionnaire to evaluate the body constitution as per TCM in a large sample of Chinese from rural and urban communities of Shanghai. Moreover, to the best of our knowledge, this is the first study to employ the MLR approach of including a shared reference of normal weight to investigate the associations among the TCM body constitution types and the outcomes of overweight, obesity, and underweight. It is critical for integrative medicine practitioners to understand the clinical significance of TCM for these outcomes. This is partly because prevention (known in TCM as "Zhi Wei Bing") is the one of the most important essences of TCM, indicating the preventive treatment of diseases. The body constitution in TCM could indicate the patients' overall condition and could form the basis of prevention (i.e., Zhi Wei Bing) theory; thus, it has attracted much attention from researchers and clinicians. Our research yielded interesting findings. Overweight, obesity, and underweight outcomes were significant and independent and were negatively correlated with the Qi deficient and Yang Deficient groups. The univariate analysis indicated that the BMI outcomes were lower in the Qi Deficient and Yang Deficient groups as compared to the Neutral group ( < 0.05 for all). Moreover, multivariate analysis, controlling for potential confounders, reported that these two constitution types were significantly and independently associated with BMI and its outcomes ( < 0.010 for all). The most distinguished feature of the Yang Deficiency type of constitution is that people of this type usually feel cold. People who are overweight and suffering from obesity have excessive subcutaneous fat, the function of which is to maintain body temperature and help them resist colder temperatures. Yanbo et al. made a similar conclusion, finding that a slim body was significantly positively correlated to the Yang Deficiency type of constitution [26] . The study indicated that 2 genes were upregulated and 38 genes were downregulated significantly among individuals with the Qi Deficiency type of constitution as compared with those having a Neutral constitution; further, the downregulated genes including the ATP binding gene, GTP binding gene, MHC protein binding gene, and AMP kinase were involved in ion transport, cholesterol synthesis, and fatty acid synthesis [27] . The downregulation of these genes might imply reduced heat production, a lack of appetite, and weight loss. However, there are also some contradictory research results showing a positive relationship between Qi Deficiency and obesity [18, 28] . In view of the complexity of the body constitution in TCM, we consider the proportion of unbalanced constitution types in one person at the same time; accordingly, the Qi Deficiency constitution could coexist with other constitution types in one person, thus leading to different results [29] . Another interesting finding was that the Phlegm Dampness type of constitution was positively, significantly, and independently correlated with overweight or obesity, but it was not associated with underweight. Overweight people are phlegmatic according to the classical theories of TCM. Our results showed that the Phlegm Dampness constitution is positively associated with obesity and overweight, which is consistent with the findings of previous research [30, 31] . The Phlegm Dampness constitution type is very common in the study population. Several studies researched the differences between the Phlegm Dampness and non-Phlegm Dampness types from genome and single nucleotide polymorphisms (SNP), indicating that several genes and SNPs are significantly different between the Phlegm Dampness and Neutral constitutions [32] [33] [34] . The identified genes are involved in enzyme activities and sterol transporter activities as well as in the process of lipid metabolism, cholesterol metabolism, brown fat cell differentiation, gluconeogenesis, and thermoregulation, indicating that an individual with Phlegm Dampness constitution is susceptible to metabolic disorders including obesity [35] . Subjects with the Phlegm Dampness constitution type usually manifest a series of comprehensive characteristics such as obesity, a preference for greasy food, large bellies, fatigue, and a slippery pulse [32] . Their constitution is affected by an initial endowment as well as environmental and lifestyle factors. Qi et al. found that greasy food, lack of exercise, irregular sleep, and smoking were all important determinants of the Phlegm Dampness constitution [30] . Research in genomics has shown four upregulated genes and six downregulated genes in the Phlegm Dampness constitution [35] . Qi et al. found the discrepancy between the Phlegm Dampness constitution and non-Phlegm Dampness constitution of obesity in ATP binding gene including Janus kinase 2, nuclear receptor protein, and CDC1 [36] , providing molecular biological evidence for the association between the Phlegm Dampness constitution and overweight and obesity. In clinical practice, we could apply the constitution of the Chinese medicine scale to estimate the risks of the Phlegm Dampness constitution in terms of obesity and overweight and its related diseases. The constitutional theory of TCM recognizes individual differences from a synthetic and dynamic perspective based on morphological, functional, and psychological characteristics. Further research on the Phlegm Dampness constitution is critical to enable the prediction and prevention of overweight, obesity, or related diseases.
This study has some limitations. On the one hand, the research sample was not recruited via a rigorous random sampling method, which means that the results are not sufficiently representative of the population in Shanghai. On the other hand, the factors affecting the constitution were not comprehensive, such as education, and psychological factors should be taken into account in future research. 
Conclusion
Our findings provided evidence that the Qi Deficient and Yang Deficient constitution types were significantly and independently associated with the outcomes of overweight, obesity, and underweight. Phlegm Dampness was positively, significantly, and independently correlated with the outcomes of overweight and obesity. The Qi Deficient or Yang Deficient participants were less frequently found to be overweight or obese as compared with participants with Neutral constitution. A higher prevalence of overweight or obesity was found in Phlegm Dampness participants. These findings may provide insights into clinical practice toward the prevention and diagnosis of the overweight, obesity, and underweight health outcomes. Odds ratios CI:
Confidence intervals.
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